and [3] ,
where N is the total number of specimens and 'n' is the ranking number of the specimen .
Specimens are ranked in ascending order, where the weakest specimen is given a rank 1 and the strongest rank N.
MCCABE AND CARRICK [3] Tables 1 and 2 . Figure 3 and Table 1 illustrate the effect of specimen size on strength. For every test, thirty cylindrical specimens 4 mm, 5 mm and 6 mm in diameter and 6 mm long were prepared in a split steel mold. The specimens were stored in distilled water for 7 days before being subjected to a compressive force at a cross-head speed of 0.5 mm/min using an Instron (Model 1195).
Figures 3 and 4 show the Weibull curves for results of compressive tests on Occlusin (I. C. I., England). A summary of the results of Weibull analysis is shown in
The variation in the value of the Weibull modulus evident in Table 1 indicates that the degree of brittleness of the specimen differs. It seems that the degree of brittleness increases with the size (volume) of the specimen.
It has also been shown by normal statistics that the value of the deviation coefficient increases with specimen size. A larger value of deviation reflects a greater degree of data scatter.
The mean strength of a more brittle specimen is higher than that of a less brittle specimen. This is one of the characteristics of a brittle material. If the mean strength is taken as a design parameter for brittle materials, this may be misleading, since a brittle material may fail at a stress lower than the mean strength. When stress at a lower level is calculated using normal statistics, the value of stress at a lower level is not markedly different from the mean strength. This is evident in Table 1 , where the stresses at 1% and 0.01% are not very different from the mean strength. This means that not even 1% of specimens will fail under a stress of 210 MPa. This seems to be unrealistic when compared with what is actually experienced with brittle materials. However, this is not the case for Weibull statistics. The value of stress at a lower level of probability is very different from the mean strength or characteristic strength. Using Weibull statistics, it can be shown that brittle materials will fail at a level of stress lower than the mean strength. For example, at a stress of 150 MPa, 1% of specimens 5 mm in diameter and 6 mm long will fail.
By using stress at a lower level of probability as a design criterion, it can be seen from Table  1 that the performance of specimens 6 mm in diameter and 6 mm long is the most unreliable, even though their mean strength is higher than that for other specimen sizes. This is because the probability of failure at a lower stress is greater than for the others. It can be said that the strength of a large cavity filling is lower than that for a small cavity filling at a lower level of failure probability. This may be because the probability of flaws per unit volume is higher in a large specimen than in a small one. Therefore the use of Occlusin as a filling material in a large cavity should be restricted to lower-stress areas. Figure 4 and Table 2 illustrate the effect of cross-head speed on the compressive strength of Occlusin.
A total of 120 cylindrical specimens 5 mm in diameter and 6 mm long were prepared in the same way as described previously.
For each cross-head speed, thirty specimens were tested. Table 2 shows that the brittleness of the material varies according to the cross-head speed.
The Weibull modulus decreases as the cross-head speed decreases, and a great variation in the value of stress is noted at 0.01% or 1%. This shows that the cross-head speed of a testing machine affects the strength of a material. The value of stress at a lower failure probability decreases as the cross-head speed decreases. This shows that the cause of failure of a brittle material is not primarily impact or sudden load. For example, the stress from an impact load of less than 150 MPa will cause only 0.01% of specimens to fail. However, the same stress under the influence of Fig. 3 Weibull curves for specimens of various sizes (6 mm long),which were tested at a cross-head speed of 0.5 mm/min. Tables  1 and 2 show that the compressive strength of Occlusin varies according to specimen size and cross-head speed. This overview has also shown that the Weibull distribution is a far better form of analysis than a normal distribution for describing the performance of brittle materials. Weibull statistics allow a better understanding of the behavior of materials. The significance of the use of Weibull statistics in dental materials science is that it assures the use of correct scientific methods to assess the performance of materials, allowing stronger and more durable restorative materials to be developed. unit in MPa.
